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CLAIM OF PRIORITY 

This application makes reference to, incorporates the same herein, and claims all 
benefits accruing under 35 U.S.C. § 1 19 from my applicationAPPARATUS AND METHOD 
FOR CONTROLLING COPY OF VIDEO SIGNAL filed with the Korean Industrial Property 
8 ii Office on 3 1 May 1 999 and there duly assigned Serial No. 1 977 1/1 999. 



9 y BACKGROUND OF THE INVENTION 

Field of the Invention 



THe present invention relates to a video signal recording/reproducing apparatus and 

1 2 O method, ana more particularly to an apparatus and method for controlling copying of a video 

13 signal, when the material ("content") embodied in the signal is copy-protected. 



14 Description of the Related Art 

^M^P doiy Tolprotect copyrights, generally, a video cassette recorder (VCR), which is a video 

16 recording/reproducing apparatus, embeds a macrovision signal. This is an automatic gain 

17 control (AdiC) pulse in an interval between the 12* and the 19* horizontal synchronizing 
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signals\f the first field of a composite synchronizing signal and in an interval between the 
275^ andW 282""* horizontal synchronizing signals of the second field of the composite 

3 synchronizir^ signal, as shown in Figs. 1 A and IB. 

4 According to conventional technology, when a video signal including such a 

5 macrovision signal is recorded, AGC is performed during the video recording signal 

6 processing. Thus, the video level is automatically adjusted on the basis of the macrovision 

7 signal during recording, so that the level of the video signal is greatly reduced. Accordingly, 
when reproducing a recorded video signal having a macrovision signal, the level of the video 
signal is very low in an interval in which the macro vision signal is recorded. That causes 
it to be difficult to recognize an image. In this manner, illegal copying of protected content 
of video tapes has been prevented. 



8I3 



9 ^i^ 
10 

11 



12 As described above, the conventional technology has the disadvantage that it cannot 

13 y be known that a tape to be copied is copy-protected until the tape is attempted to be copied 

s 

14 in a normal recording mode, and then the copied tape is reproduced. In addifion, in the case 

15 of FM copying by a dual deck VCR, normal copy is achieved. Consequently, infiingement 

16 of copyrights can occur, because a macrovision signal cannot be detected with conventional 

17 technology in the FM copy mode. 



,8 SUMMARY OF THE INVENTION 

To sAlve the above problem, an object of the present invenfion is to provide an 
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apparatus and method for controlling copy of a video signal, to detect whether a recording 
medium to be copied includes a copy preventing signal (a macro vision signal). Related 
objects ot m invention and preventing illegal copying, not performing in a recording mode 
when the recording medium includes a copy-preventing signal, and informing a user of such 
facts. \ 

To acnieve the above objects, the present invention provides an apparatus for 
controlling copying according to the standard of a video signal to be recorded. The apparatus 
includes a videp signal processor for separating a composite synchronizing signal from the 
input video signal to be recorded, and for modulating or demodulating the video signal; a 
detector for receiving the composite synchronizing signal and detecting a copy preventing 
signal; and a controller for generating a recording prevention control signal to stop a 
recording mode when a copy-preventing signal is detected by the detector. 

The presemt invention also provides a method for controlling copy according to the 
standard of a videp signal to be recorded. The method includes the steps of (a) determining 
whether a copy command is input, (b) comparing a time T, read from a timer with a threshold 
value To set an inimal stage when it is determined that the copy command is input in the step 
(a), (c) determining whether a copy-preventing signal is detected from the video signal to be 
recorded when it ii determined that T, > To in step (b); and (d) stopping a copy mode when 
it is determined that a copy-preventing signal is detected from the video signal in step (c). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention, and many of the attendant advantages, 
thereof, will be readily apparent as the same becomes better understood by reference to the 
following detailed description when considered in conjunction with the accompanying 
drawings in which like reference symbols indicate the same or similar components, wherein: 
Figs. 1 A and IB illustrate macrovision signals added to a video signal; 
^^St^ fV 2 is a diagram illustrating the configuration of an apparatus for controlling copy 
8 o of a video sifenal according to the present invention; 



4 



5 



6 



9 Fig. 3 is a flowchart of a determination method performed by the detector of Fig. 2; 



10 



Fig. 4 is a diagram illustrating the configuration of a dual deck video cassette recorder 



1 1 (VCR) to which the present invention is applied; and 

Si 



Xl\)\^kX^^ fV 5 is a flowchart of a method for controlling copy according to the present 



13 invention iina dual deck VCR. 

13 \ 



14 ^. DETAILED DESCRIPTION OF THE INVENTION 

l^N^a ^ R^erring to Fig. 2, an apparatus for controlling copy of a video signal, includes 
L/^'le tuner/moduktor (T/M) block 201, audio/video (AA^) switching unit 202, video signal 
17 processor 203\detector 204, and controller 205. 

■8 T/M blook 201 separately outputs the video signal and the audio signal of a channel 

19 which is selected Ipy a user from among broadcast signals input through an RF input terminal 
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^^^^ or outputs a signal input from a video/audio jack input terminal directly through a line. 

2 AA^ switching unit 202 separately outputs the video signal and the audio signal input 

3 from T/M block 201 to corresponding signal processing blocks. In other words, the video 

4 signal is output to video signal processor 203, and the audio signal is output to an audio 

5 signal processing block (not shown). 

6 In a recording mode, video signal processor 203 separates the input video signal into 

7 a luminance signal and a color signal, and frequency-modulates and low-band-frequency 

8 n converts the luminance and color signals. In a reproducing mode, video signal processor 203 

9 i2 separates a modulated input video signal into a luminance signal and a color signal, and 

10 demodulates the luminance and color signals. Video signal processor 203 also separates a 

1 1 + vertical/horizontal synchronizing signal from an input video signal and outputs it as a 

- 

12 iff composite synchronizing signal. 

\^ 

13 O Detector 204 receives the composite synchronizing signal and detects and outputs a 

o 

14 " macrovision signal which is a copy-preventing signal. Detector 204 thus acts as a means for 

15 receiving the composite synchronizing signal and detecting a copy-preventing signal. 
0^^^ ^ntroUer 205 counts the horizontal synchronizing signals of the composite 

1 7 synchronimng signal to generate a masking pulse for slicing an interval between the 1 2^ and 

18 the 1 9^ horiiontal synchronizing signals of a first field and an interval between the 275* and 

19 the 282"** horizontal synchronizing signals of a second field, on which the macrovision signal 

20 is loaded. Whea the controller 205 receives information that a macrovision signal is detected 
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I from me detector 204, it generates a recording prevention control signal for stopping a 
recording mode and, simultaneously, generates a display control signal for displaying an on- 
screen display message that a tape to be copied is a recording medium protected against 

4 illegal copy\ A pulse generator unit for generating a masking pulse which is generated by 

5 controller 203y above may be included in detector 204. Controller 205 thus acts as a means 

6 for generating a recording-prevention control signal adapted to stop a recording of the 

7 content embodiecwn the video signal when the copy preventing signal is detected by the first 

8 means. \ 

9 ifi A method for controlling copy of a video signal using controller 205 when detector 

10 204 determines that a macro vision signal is included in a video signal is described in detail 

II «P with reference to Fig. 3\ A predetermined threshold value Cth for determining whether a 
if \ 

12 macrovision signal is included or not in an interval in which a masking pulse is generated is 

y \ 

13 □ set and stored in a nonvolatme memory (a memory within the detector) in step 301. In other 

14 words, the threshold Cth is sento exceed the number of horizontal synchronizing signals and 

15 to be smaller than or equal to the sum of the number of the horizontal synchronizing signals 

16 and the number of macrovision Signals in an interval in which a masking pulse is generated. 

1 7 In step 302, the horizontal synchronizing signals of a composite synchronizing signal 

18 are counted to generate a masking pulse for slicing an interval between the 1 2^ and the 1 9**" 

19 horizontal synchronizing signals of a first field and an interval between the 275^ and the 

20 282"^ horizontal synchronizing signals of a second field, on which the macrovision signal is 
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loaded. 

In step 303, the input composite synchronizing signal is sliced using the masking 
pulse generated in step 302. In other words, only the composite synchronizing signal in the 
interval in which the masking pulse is generated is output. 

In step 304, the horizontal synchronizing signals and the macrovision signals included 
in the composite synchronizing signal sliced by the masking pulse are counted to obtain 
count value €„. When the macrovision signals are not loaded, only the horizontal 
synchronizing signals included in the composite synchronizing signal are counted. 

In step 305, count value is compared with threshold value initially set in the 
step 301. 

In step 306, if > C^, it is determined that the macrovision signal is included, and 
a recording prevention signal is generated to stop the recording mode. Additionally, an on- 
screen display message indicating that the recording medium to be copied is protected from 
copy is displayed. 

S copyright can be passively protected from illegal copy by adding a macrovision 

signal to a signal as described above. However, dual deck VCRs on the market allow 
even a video signal including a macrovision signal to be normally copied using an FM copy 
method (whicm directly records a modulated video signal read from a recording medium to 
be copied without demodulating the video signal). To prevent illegal copy of recording 
medium containmg macrovision signals, for example, in the United States, copyrights will 
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^M^J^ be Aggressively protected from April 28, 2000. 

The following description concerns an embodiment of the invention in an apparatus 

3 and nkethod for controlling copy by applying a method of detecting a copy preventing signal 

4 accorcnng to the present invention to a dual deck VCR. Referring to Fig. 4, the dual deck 

5 VCR to\ which the present invention is applied includes video heads 401 and 409, rotary 

6 transformers 402 and 408, pre-amplifier 403, video signal processor 404, detector 405, FM 

7 copy signal processor 406, recording amplifier 407, controller 410, memory 41 1, timer 412, 

8 servo unit 4 V3 , dmm motor 4 1 4, capstan motor 415, display unit 4 1 6 and key input unit 417. 

9 IJl Video head 40 1 , rotary transformer 402, video signal processor 404 and detector 405 
10 are included in a reproducing deck VCR, and video head 409, rotary transformer 408, 

1 1 recording amplifier 407, servo unit 4 1 3, dmm motor 414 and capstan motor 4 1 5 are included 

1 2 S « in a recording deck VCR. Controller 4 1 0, memory 411, timer 412, display unit 4 1 6 and key 

w 

13 □ input unit 41 7 are commonly used by the reproducing and recording deck VCRs. 
^j^'S ^l^^ iX a normal copy mode, primarily, a recording medium to be reproduced from is 

15 loaded onVhe reproducing deck VCR and a recording medium to be recorded on is loaded 

16 in the recorqing deck VCR. Next, once a user enters a copy command using key buttons in 

17 key input unit 417, controller 410 analyzes the input key command and controls the 

18 peripheral unik such that the reproducing deck VCR performs reproduction and the 

19 recording deck mCR performs recording. 

20 More specifically, in video signal processing by the reproducing deck VCR, a video 
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1 signal detected by the video head 401 is transmitted to pre-amplifier 403 via rotary 

2 transformer 402. Pre-amplifier 403 amplifies the input video signal according to a 

3 predetermined gain value suitable for signal processing. 

4 The video signal amplified by pre-amplifier 403 undergoes signal processing such as 

5 demodulation, noise filtering and de-emphasis in signal processor 404. Signal processor 404 

6 outputs the signal processed video signal to display unit 416. Simultaneously, FM copy 

7 signal processor 406 performs signal processing such as automatic gain control (AGC), 

8 Q limiting signal level and frequency characteristic compensation on the modulated video 

9 ?f J signal input from the pre-amplifier 403 without demodulation of the modulated video signal. 

-^/^ 0^ Ij^ isfbxt, the output signal of FM signal processor 406 is applied to and amplified by 

111 \ 

1 1 recording amplifier 407 of the recording deck VCR and then transmitted to video head 409 
□ 1 

12 in via rotary transformer 408 so as to be recorded in the recording medium in the recording 

13 g deck VCR. 

izi 

14 ~ A method and apparatus for controlling copy in a dual deck VCR on the basis of a 
\3 beginning data at which copyright is aggressively protected will be described with reference 

16 to Figs. 4 and 

17 In step 501, initial value Tq is set by storing data on the beginning date at which 

18 copyright is aggressively protected in nonvolatile memory 411. 

19 In step 502, it is determined whether a copy command is input to controller 410 

20 through key input unit 417. 
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In step 503, controller 4 1 0 determines whether timer 4 1 2 is reset or not. The capacity 
of the battery of timer 4 1 2 is set such that timer 4 1 2 can backup the dates from a current date 
at least to the date the aggressive protection of copyright becomes effective. Accordingly, 
in the case in which a set including timer 412 is not sold and not used on the last date on 
which timer 4 1 2 can be backed up, timer 4 1 2 is reset after the date. Therefore, when timer 
412 is reset, it is determined that the aggressive protection of copyright is currently valid. 

In step 504, when it is determined that timer 412 is not reset in step 503, controller 
4 1 0 compares data T, on the date and year read from timer 4 1 2 with data Tq on the beginning 
date of aggressive protection of copyright set in step 501. 

When T, > To, or when it is determined that timer 412 is reset, it is determined that 
the aggressive protection of copyright is currendy valid. Accordingly, detector 405 
determines whether a macrovision signal which is a copy preventing signal is detected in step 
505. 

In step 506, when the macrovision signal is detected in step 505, controller 410 
controls the peripheral units so as to stop a copy mode. In other words, controller 410 
outputs a control signal to servo unit 413 to perform a stop mode. Then, servo unit 413 
generates and outputs a driving voltage corresponding to the stop mode to drum motor 414 
and capstan motor 4 1 5 to convert an operation mode from the copy mode into the stop mode. 
(Jir^y" m step 507, when the copy mode is stopped, characters informing the user that a 
recordinOTnedium to be copied is protected from being illegally copied are displayed through 
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I an or^-screen display message. In other words, controller 410 controls character signals 
3 recording medium is protected from illegal copy through display unit 416. 



stored! in the memory 411 to be read to display a message informing the user that the 



7 



12 ;i copy prevemting signal is detected from a video signal reproduced from the recording 



When Ti < To, or when the macrovision signal is not detected in step 505, a normal 
copy mode is performed in step 508. 

Accordingly, the dual deck VCR performs copying regardless of detection of the 
macrovision signal before the aggressive protection of copyright becomes effective, and 

8 g stops copy when the macrovision signal is detected after the aggressive protection of 

9 w copyright becomes effective. 

described above, the present invention stops a copy (or recording) mode and 
1 1 :p informs a i|jser that a recording medium to be copied is protected from illegal copy when a 

il 

□ 

m 
w 

13 (□ medium to b\ copied, thereby allowing the user to quickly recognize that the recording 

M -"^ medium to be Copied includes a copy preventing signal before completing the copy. In 

1.5 addition, when the present invention is applied to a dual deck VCR, the FM copy can be 

16 controlled dependmg on the existence/non-existence of a macrovision signal on the basis of 

17 the beginning date\the aggressive protection of copyright becomes effective, thereby 

18 providing convenience to the user and allowing for manufacture of productions without 

19 violating copyright la\ 

20 While the invention has been described in connection with specific and preferred 
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embodiments thereof, it is capable of further modifications without departing from the spirit 
and scope of the invention. This apphcation is intended to cover all variations, uses, or 
adaptations of the invention, following, in general, the principles of the invention and 
including such departures from the present disclosure as come within known or customary 
practice within the art to which the invention pertains, or as are obvious to persons skilled 
in the art, at the time the departure is made. It should be appreciated that the scope of this 
invention is not limited to the detailed description of the invention hereinabove, which is 
intended merely to be illustrative, but rather comprehends the subject matter defined by the 
following claims. 
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